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(57) Abstract: A process for producing a polyrotaxane in a high yield and at a satisfactory cost without using a large excess of 
a pseudopolyrotaxane and/or without using a large excess of an activated reagent. The process for polyrotaxane production com- 
prises: a clathration step in which a carboxylated polyethylene glycol which is a polyethylene glycol carboxylated at each end is 
mixed with cyclodextrin molecules to obtain a pseudopolyrotaxane which comprises cyclodextrin molecules which include the car- 
boxylated polyethylene glycol in their spaces as if the cyclodextrin molecules are spitted with the carboxylated polyethylene glycol; 
and a blocking step in which the pseudopolyrotaxane is reacted with blocking groups having -NH 2 or -OH to obtain a polyrotaxane 
terminated at each end by a -CO-NH-(blocking group) or -CO-0-(blocking group). 
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[oooi] *mm&. tfyv**y->Axjvt<D9mj?mz.mu mmMmz.-co-Nu-m 

[0002] sHUn^^^fi, ^^(0^:rotator)<D^SP§|5^iiL^^(#:axis)^ 

It^^^U*°yxfi/y^y 3 -;v rpEGj i:l&IEi-S#^^fe5) Srfflv ^ 

[0003] ^Un^^^HJiifett— jRtC, PEG(DS*ffi-efc5-OHS^-NH ^fcfilfe 

2 

LT. M^^-NH S^fcSH N-PEG-NH £r#fc^ f^H N-PEG-NH £ 

2 2 2 2 2 

a -CDi^Lt a -CD^^$il»y n^^f ^^1, 
^drfy«!:-COOHMft5*fiI(Bl-COOH) , WttfTy^^mmtZ: 
SJ^$^T^*°yti^^^-^(DPEG§M5L(DM*^^-NH-CO-0-Bl*-e^^$ 
tvfc^y n^-y-^#TV (#f¥;£jSU£#ffi^i:) 0 
[0004] — jftfcl, -NH S£^OOHS£tf>TSK>fLKJSJ2. ^/V^^/^S^Hi^bT 

2 

[0005] M^S^-NH S"Cfe5H N-PEG-NH fSrfTflg&jft/rv^fctfND^ PEG<D 

2 2 2 

^ttlLT^(Z)SS^^U, #^PEG<D#^*^*T*fc5t><D^LV\ 
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^^ffil/C, i^rOPEG^t, #^PEG^ft^^;^efcSH N-PEG-NH 

2 2 

##f^i^l:P. Bulpitt, D. Aeschlimann, J. Biomed. Mater. Res., 47 (1999), 
152-169 G 

##f^i^2:H. Fujita, T. Ooya, N. Yui, Macromolecules 32 (1999), 2534-2541 c 
[0006] L^U^ib, _hfE<DT^K^SJ^ SPt^ CD^^^^tb/cH N-PEG-NH t~C 

2 2 

2 

PEG-NH ^iiPJ-efflV^^te, !K*_h,&.U ? =*.Xh_L % 0*L-<&V\, */c, SJ£ 

2 

[0007] M^W-NH S-efe5H N-PEG-NH £j-§»3T^£; 

2 2 2 



*sc-nh s^r-r^H n-peg-nh &&5ZLb&~z%z>i>K w^m^m^ 

2 2 2 

ii-0-(CH ) -O-CO- NH-(CH ) -NH "C&ofco ~<Dfclfr, PEGgM££itg( 

2 2 2 2 2 

mt<DmK. ^^^Bf-^Xtt^/w^— h^-^(-O-CO-NH-) irT^Kil^^^ 
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[0008] -^~C\ *$m<D S ffyfi. ^ftflfsWLTV ^KJBjSSr#P*-rs^i:^*>5 0 

[0009] £fc, _hfB g W^P^T, Xte-hfB g ftjtf>m^ ttm<D g Wtt, ^fif^f 
&tbfc, ±m g ift^PX-T, Xtt_bfE g W©ftl^ g #JfcJ\ OPEG 

[0010] Aflcftjfcfct, j&mv> g #Jte, it^&W(0-COOHSirPEG#J<D-NH 

2 

*^»SJ^t-J: ! 9#Tv>^yt3^i^^^#x.-C, PEGil^-COOHSiLlot 

2 

^Jx.^-CO-NH-Bl^CX«-CO-0-Bl^^^^(DPEG{|lJ<Z)-COOH 

[ooii] *mw&b&, SlT<D&m\z£*). ±mwm&MikX»%Z>Z.t$:RMl,tc 0 

TJfcSJg^yn^^i^^^S^xm^^y^^^/vS^JS^SS^Wi-S 
^S^MIE«^yn^^ih^^^^$^TM^^^^^i-5^yn^s¥^ 

2 

[0012] <3> aKym^i>^y=J— /V(DM^C^^/V/K^i//Wb$ttfc^/V#^riX/Hb^ 
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&^(D m p $p k m B^/i^K^v/HbaKy ^ w^y a — /i>as ^ijuk K&g&ax 

2 

<4> _h!B<l> — <3XDV^tb^^*5V^-C, ^7/V^iy/Hb^y^V^y 

/ws, ^y^^v^y=i— /v^2,2,6,6-^h^^/v-i-t°^y^/v^iX7^ 

/V (TEMPO) ^J;*9^bbT#^SO^j;v\ 

[0013] <5> li^co^n^^hy^^^^pfP^/v^^/Hb^y^^^y^ 

< 6 > _hfE < 5 > fc*3V vc\ ^/^^i//V^^SJ^i-S^^Wi-S^-^*^5- N 

2 

[ooi4] <7> is^co^n^^hy^^^iipgp^/v^^/Hb^y^w^y^ 

i^v^^^hy ^^H^jSStL&v > £5 ^^i-§^^^«^yn^^ 
^-e&o-c, M^S^it^^^^-co-NH-Bi^x^-co-o-Bi^cD^it^-t- 

3, _hfE* 0 yd^1^ 0 
[0015] <8> 2,2££-^y^^?V-\-y£^yy^?VJr^y : y?yjj;V (TEMPO) IC^WJ 

^^/Hb^y^^i/>-^y=3-/v^^^n^^hy^^-^^M^bT^>^n^^h 

yyft^-com n § pt^/^^^/Hb^y^^-w^y^— /v^^f iju£^s£;riT 

[0016] <9> ^n^^hy^^cD^p^^^v^v^/Hb^y^^^y^— /^fl* 
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< 10 > 2,2,6,6-^ h^^/V-l-t^y^/V^^^/V (TEMPO) ICXWJ 

[ooi7] ^mmiz-xv, m^v^^^±mmixm^^^ttj:<, mr/jLummtum 
m&mmirz>zt&x%z> 0 

[0018] _hfEStl^:^P^.-C, X^-hfE^l^mi-s ^HKt-J:^ £f#^<D«|g^|ll 

[0019] jyfctfj^ra:, ^j:«9, Mmmm<D-cooumtPKGm(D-Nu mt 

2 

2 

, f?!lx.tf-CO-NH-Bl^SXfi-CO-0-Bl^^^^(DPEG#J(D-COOHX^^ 

^(Dm^m&mmirz>-bti>x$% 0 



[0020] j^t, *mm&mm\mmirz 0 
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m&^-rzMm&n, -nh m^-r^mm^xn-oum^-r^mm^xh^ 

2 

[0021] ^Pj!(D^yn^dr^(DM*«^ *1\ jKyxf uy^yn^/KDM**^*^^ 

^^/Hb^^fc^/v^^^/Hb^y^^^^y^— /v^^n^^hy^^-^^ 
-a-br, li^o^n^^hy^^-^ifl pfp^/v^^/Hb^y^^^y^ 

^p^^fflv^^/Ky^^^y^-^CPEG) -^(D^M^pg^+x-f , 

[0022] ^/Vtf^^/WbPEG, SP^-?r(Z)i^^i^^^;7^dri//Hk (-COOH) £*1/CV ^5P 

ftM-f^ ^t>ty%#/^*i/^Mkmz£<>xnhnfch(Dt£¥$:m v >-ct> > 0 

#IC ^/Vtf^vvWbPEGte, PEG^2,2A6-^h7^/w-t°^y^~/v;?h3rv' 

^v^/V (TEMPO) id j:«9^bbr#^§^»^ffl V ^<D£W£U/ n o 

[0023] TEMPo^fflv^stftti, ^Kt^bi-hy^A^^M^^hy^^^*^ 
^hy/v^^)(D2^^L<j«^^^^^*^hy'>Ax^^^y'>^^ 
^l^fi^^-e^o #^0*Lv^EMPo^b^^#fi, TM-JHb^hy^ 
±M,feTxft?<Dtf£x\ 

[0024] TEMPOS V^^fbtt, ^^cD^/V^^/HbPEG^&^M^^^ loCl 

nxjj/vT$^Mkj> v ff7LZ>&, mmw$\±irz>&xmtL\,x \ 
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[0025] #/l^^/WbPEGWM^i-5^n^>^hy^(CD) fct, &M<DCD&m^Z>^b 
tf*"Cl?3o a -CD, j8-CD, y -CD&^£#tf 5-^-^ a-CD"CfcS 

[0026] *A'tf^MKFEGbcDb&m&'irz>4kflrt&. mm^^m^mav. US. : ^ 

7K, DMSO, DMF^if^#(f^r^^-e^r§ o 
[0027] &&JLmz£^X&btlftMtf})v#*y->'^ ^^X\ Wt^Vv^y-^t-NH 

SXii-OHl^ft5^iSt^JS$*t,-co-NH-^iSXfi-co-o- 

2 

[0028] iti^te, #/!^^V/l>SfcKJ£*r5£* ^J^Lfi-NH IXI4-OHSSrfL, # 

2 

ib;fr3* 0 yn^l^<DCD;^$$iJL^<D^^ 

2 

/v^^/vmbR}^ir^m^ir^<Dh(D^mif^b^X^ 0 ^^Vvy^/v 
[0029] ^S^^i-6^/v^v-/«i:MJ^i-6S^^#b-Cfflv> 

2 

[0030] ±fB©^«fe»!l«t«J, »«^n^^hy^^-(D^ p gB&cfc/V/J^v- 
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2 

«9-e$>^ 0 r-co-NH-BiSjx«r-co-o-BiSj(DrBij», -nh sxft- 

2 

2 

[0031] ^mmn. tfvv^^&^mfcx&zmtfvv?*^. awcom^ 

[0032] ^WO^^yn^df-i^^(DM5t^^^, 1o jV^l/MW)^^^)^ 

/v^^^Hb^y^i^^y^— /v^*fijb^^^$tLT^^^y^^^f-^^ 

^/Hk^y^^^y^^^^^^.e.e-^h^^/v-i-e^y^/k^^^/k 
(tempo) ^i«9^y^u^y=3— /v^^i-^^^^j;«9, /Ky^u^y^— 

[0033] ^DlWte, ^yn^drf-^O^r H 1#:, g^yn^W^ <^^{£^fc5, 

^;vtt^yi/$)sv (tempo) ^i«9^y^w^y=t— /v^^kbT^y^w^ 
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[0034] sxr. mmmte&^x. ^m^hKmrn^nm-r^K ^mmn^mmm 

mmm i 

[0035] <PEG©TEMPOgfe>fblJ:J:5PEG-*/l^?^fife©f|3jtt> 

PEG (^^ft2^*fctt3. 5^) 10g, TEMPO (2,2,6,6-^h7^/V-l-fc°-<y v> 
^/V^v^v^/V) lOOmg, ^tF^^hy^Alg^TRlOOml^^^L/Co #£>*L 

W>-tZ>1i\ ^§^<pH:10— H^#oi5t-lN NaOHSrjfedPb-CHJSbfeo pH 
Mc±5mV^X(Dmmxm\\VXR^mr^tio mt^^>50m\X(Dmm^3 

^$iirTPEG-^/V^V^^r#fCo iR*95%^_h 0 ^7/^^r^/H^95%^_h 0 
[0036] < PBG-^J/V^mt a -CD^fflV > 

±mXMMVfcPVG-lJ/P^m3 & RXf a-CD12&tttVetlffl* f-fflitUc 

#iUc 0 ^y-^^Wmbfc^ig#:^^^ML[Hl^Lfc 0 M90%J^_h(lR 
33fol4g) 0 

[0037] < T?^>#>'T$>bBOPftmRJ&&&^^&8&fo<DMm > 

m^btii£&8ffifci4&\cmaUt&, 1rfr^\z£<M*)iz.-&fto ^V^T, BOP 
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&&mxtc 0 z.(Dj^MF/^7—;vm^mm^^w^2mm>m,tzM. £«b^y 

(DPEG<Di§^9. 6g)~C&ofco 

[0038] <^n^^hy>-^BOP^M^^SrfflV^c^|g#:(Dit^> 

^a-eDMF50mUcl, BOPl*Ig3g, HOBtlg. iX^n^dr^MJ^3. Og, i^fy?" 

Sigf*14g^»Lfcm^ I^^ia<I^Wco ^y-^C&ofcfW^S 

momjk. 0 %bwtzm*n&ftmuz&. DMsosomimasaiu m^tntmm 
t£mm&yk700mmmT^x#yu?^>%$rm£ittii o ifffiL^yn^ty 
&mMMxmmu M^&mxmMffi&m^tco ^.(DDMsomm-^xm 

7j(DPRG(DWr^8. 0g)X&ofc 0 
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m^mm 

HPSP^ttffE^/k^iy/H^y^^^y^— /^$fijL^^^$tL-c/^« 

^yn^^^^#^^x@;^^/v^^/«^J^i-S*^Wi-5^Si: 

BfffB«^y^^^i^^^^^$^Ti^^^it^S^i-^^yn^^^^^#^ 

^x@;^i-^^yn^f-^Mit^o 
[2] ^y^i/^y=3— /voM^^^^/v^dr^/Hb^^fc^/v^^iy/Hb^y^^-^ 

2 

^«* 0 yn^^i^v^#5^x@;^i-§^ya^-y-^(DSi^&o 
h^^-zv-i-t^y^/v^^^/v (tempo) Kxvmik^xnbnzmMm 

[5] ^to^p^^hy^^-^is am^/^^Mt^v^u^v^— A<afi 
ytfcot, mmmM^nm^-co-Nu-Bmxn-co-o-Bm^m^ 

m-r%, _hfB^yn^f-^ 0 
[6] 2,2,6,6-^h^^/V-l-t°^yv ? ^/V^^7v ? ^/V (TEMPO) KX^H^^^ 
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[8] 2,2fifi-J-Y^^;V-\-\f^)-y^;V^^yy^ti;V (TEMPO) 



